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(54) MOBILE PHONE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile phone that can 
prevent continuous phone call time or a continuous waiting time 
from being decreased or to provide a mobile phone, that can make 
the sizes peripheral devices small and reduce their weight. 
SOLUTION: The mobile phone provided with a circuit board, on 
which a high frequency circuit section having a transmission 
reception function, a voice circuit section connected to the high- 
frequency circuit section, a control means controlling the high- 
frequency circuit section and the voice circuit section are 
mounted, with a case containing the circuit board, with a 
transmitter provided at one end in the case, with a receiver 
provided at the other end, with a battery chamber formed in the 
case to contain a charging battery, and with a battery chamber 
cover covering the battery chamber and provided in the case, is 
provided with a charging terminal provided at a transmitter side 
end of the case and exposed to the outside of the case and with a 
charging circuit that has a reverse current flow prevention function 
and a protection function for supplying a current supplied to the 
charging terminal to the charging battery. 
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(54) Title of the Invention: Mobile Telephone 

(57) Abstract 

Problem: The objective of this invention is to provide a mobile 
telephone that can prevent decreases in continuous phone call time 
or in continuous waiting time, or to provide a mobile telephone 
whose peripheral devices are smaller and lighter in weight. 

SOLUTION: 

A mobile telephone which is provided with a circuit board on 
which is mounted a high-frequency circuit section having a trans- 
mission and reception function, a voice circuit part connected to the 
high-frequency circuit section, and a control means which controls 
the high-frequency circuit section and the voice circuit section; 
with a case containing the circuit board; with a transmitter provided 
at one end of the case; with a receiver provided at the other end of 
the case; with a battery chamber which is formed in the case to 
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contain a rechargeable battery; and with a battery chamber cover which covers the battery chamber, is 
further provided with charging terminals provided on the transmitter side of the case and exposed to the 
outside of the case, and with a charging circuit that has a reverse current flow prevention function and a 
protection function for supplying current supplied to the charging terminal to the rechargeable battery. 
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Claims 

Claim 1 

A mobile telephone which is provided with a circuit board on which is mounted a high-frequency 
circuit section having a transmission and reception function, a voice circuit part connected to the high- 
frequency circuit section, and a control means which controls the high-frequency circuit section and the 
voice circuit section; with a case containing the circuit board; with a transmitter provided at one end of 
the case; with a receiver provided at the other end of the case; with a battery chamber which is formed in 
the case to contain a rechargeable battery; and with a battery chamber cover which covers the battery 
chamber, is further provided with charging terminals provided on the transmitter side of the case and ex- 
posed to the outside of the case, and with a charging circuit that has a reverse current flow prevention 
function and a protection function for supplying current supplied to the charging terminal to the recharge- 
able battery. 

Claim 2 

The battery chamber cover of the mobile telephone of Claim 1 is formed separately from the re- 
chargeable battery. 

Claim 3 

The mobile telephone of Claim 1 has power supply terminals which are disposed on the transmitter 
side of the case and are constituted so as to supply electric power from the rechargeable battery. 

Claim 4 

The battery chamber cover of the mobile telephone of Claim 3 is constituted so as to open and close 
freely and is constituted so that the power supply terminals are exposed when the battery chamber cover 
is in the opened state. 

Claim 5 

The battery chamber cover of the mobile telephone of Claim 3 is constituted so as to be freely instal- 
lable and removable and is constituted so that the power supply terminals are exposed when the battery 
chamber cover is in the removed state. 

Detailed Description of the Invention 
0001 

Industrial Field of the Invention 

This invention pertains to mobile telephones which use rechargeable batteries, and more specifically, 
to mobile telephones that suitably prevent self -discharge even when the charging terminals are exposed. 

0002 
Prior Art 

Mobile telephones of the prior art are structured with charging terminals on the exterior of the case 
so that the charging current supply terminals of the table-top charger and the charging terminals in the 
mobile telephone are connected simply by mounting the mobile telephone in the table -top charging hold- 
er, and the charging terminals have been made such that they form a direct electrical connection with the 
terminals of the rechargeable battery since there is no risk of electrocution because rechargeable battery 
voltages are low. Therefore, in typical conditions of use, rechargeable battery voltage is applied directly 
to the charging terminals which are exposed on the outside of the mobile telephone case. 

0003 

Related prior art has been disclosed in FIGS. 6-16 of Unexamined Patent Publication 05-167498 in 
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relation to this prior art. 
0004 

Moreover, batteries have also been needed on the receiving end to serve as a power supply for de- 
vices which receive signals or data when signals or data that have been received by a mobile telephone 
are transmitted to another device. 

0005 

Problems the Invention is Intended to Resolve 

Mobile telephones are frequently carried about in a pocket of the users' clothing. In such situations, 
the user tends to perspire, especially in the summer, and the mobile telephone may be exposed to moisture 
and salt. Mobile telephones are generally constructed with a transmitter at one end, a receiver at the other 
end, an antenna which is disposed at the receiver end to as to project from the case, and charging termi- 
nals and a connector to transmit signals or data to other devices which are located at the other end [of the 
mobile telephone]. The connector is disposed within the case and a cover is provided; other than when the 
mobile telephone is connected to another device, this cover is ordinarily closed. Thus, to store the mobile 
telephone securely in a pocket, users typically insert it with the receiver end (which has the antenna) fac- 
ing upward and the charging terminals facing downward. In this condition, the mobile telephone in the 
pocket is in a condition of high temperature and high humidity when the user perspires a great deal, and 
the discharge of the rechargeable battery is accelerated due to the moisture and salt that builds up on the 
end where the mobile telephone charging terminals are located, and continuous phone call or continuous 
waiting times are decreased thereby. Note that this discharge is an extremely weak current, so it has no 
effect on the user's body. 

0006 

Moreover, when signals or data that have been received by the mobile telephone are transmitted to 
another device (hereinafter "peripheral devices"), the peripheral devices which are on the receiving end of 
signals or data sent by the mobile telephone have required a power supply, so peripheral devices have 
tended to be large in size and heavy in weight. 

0007 

It is therefore an objective of this invention to provide a mobile telephone that can prevent decreases 
in continuous phone call time or in continuous waiting time, or to provide a mobile telephone whose pe- 
ripheral devices are smaller and lighter in weight. 

0008 

To resolve these problems, this invention is a mobile telephone which is provided with a circuit 
board on which is mounted a high-frequency circuit section having a transmission and reception function, 
a voice circuit part connected to the high-frequency circuit section, and a control means which controls 
the high-frequency circuit section and the voice circuit section; with a case containing the circuit board; 
with a transmitter provided at one end of the case; with a receiver provided at the other end of the case; 
with a battery chamber which is formed in the case to contain a rechargeable battery; and with a battery 
chamber cover which covers the battery chamber, and which is further provided with charging terminals 
provided on the transmitter side of the case and exposed to the outside of the case, and with a charging 
circuit that has a reverse current flow prevention function and a protection function for supplying current 
supplied to the charging terminal to the rechargeable battery. 

0009 

In another preferred embodiment, the battery chamber cover is formed separately from the recharge- 
able battery. 
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0010 

In a second preferred embodiment, the mobile telephone has power supply terminals which are dis- 
posed on the transmitter side of the case and are constituted so as to supply electric power from the re- 
chargeable battery. 

0011 

In a third preferred embodiment, in addition to the second embodiment, battery chamber cover is 
constituted so as to open and close freely and is constituted so that the power supply terminals are ex- 
posed when the battery chamber cover is in the opened state. 

0012 

In a fourth preferred embodiment, in addition to the third embodiment, the battery chamber cover is 
constituted so as to be freely installable and removable and is constituted so that the power supply termi- 
nals are exposed when the battery chamber cover is in the removed state. 

0013 

Embodiments 

The following description of an embodiment of this invention will be made using FIGS. 1-6. The 
embodiment shown in FIGS. 1, 2, and 4 has a high-frequency circuit section 20 which has a transmission 
and reception function, a voice circuit part 30 connected to the high-frequency circuit section 20, and a 
control means 40 which controls the high-frequency circuit section 20 and the voice circuit section 30 are 
installed on a circuit board 60. As shown in FIG. 2, this circuit board is housed in a case body 70 consist- 
ing of a case 70b and a cover 70a. A transmitter 80 is installed on one end of the inward-facing side of 
the cover 70a of the circuit board 60 and a receiver 90 is installed at the other end thereof. A ringtone 
generator 95 is installed in location which is the obverse side of the display part of the circuit board 60. 
The ringtone generator 95 generates either a ringtone melody by vibrating in the audible frequency band- 
width or a vibration in the low -frequency bandwidth that is outside of the audible frequency bandwidth to 
serve as notification of an incoming call. 

0014 

Moreover, as shown in FIG. 1, a battery chamber 70c that houses a rechargeable battery 2 is formed 
within the case body 70 in the case 70b side. The battery chamber 70c is formed with an opening so that 
the rechargeable battery is installable and removable therein, and a battery chamber cover 3 is installably 
and removably mounted thereto. In the form of this embodiment, the battery chamber cover 3 is formed 
separately from the rechargeable battery. Thus, a product line consisting of cases 70 in a variety of colors 
can be available, and the battery chamber cover 3 can be made in a color that coordinates with the color 
of the case body 70 when different markings are provided on the case corresponding to the names of the 
various telecommunications operators (carrier) to whom the products are delivered, or can be varied ac- 
cording to the carrier's specifications, making it possible to accommodate large -capacity rechargeable 
batteries 2 with ease, thereby enhancing productivity. 
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0015 

An antenna 100 which projects from the case body is installed on the receiver side 90 of the case 
body 70, and a charging terminal 4 and a connector 110 that transmits signals or data to other devices (he- 
reinafter "peripheral devices" (not shown)), are installed on the transmitter 80 side. The connector 110 is 
installed on the circuit board 60 and housed within the case body 70. A cover 70d is provided to protect 
the electrical connection parts of the connector 110, and the cover is normally closed except when a con- 
nection is made to peripheral devices. Meanwhile, recharging terminals 4 are provided on the transmitter 
80 side of the case body 70 and is exposed to the outside of the case body 70 via the case 70b opening 70f 
and the opening 3a of the battery chamber cover 3. As shown in FIG. 4, the charging terminal 4 is elec- 
trically connected to the rechargeable battery 2 by means of a charging circuit 10 that has a reverse cur- 
rent flow prevention function and a protection function. As shown in FIG. 2, a power supply terminal 12 
is exposed within the battery chamber 70c through the opening 70h which faces the battery chamber 70c 
of the case 70b, and when the rechargeable battery 2 is installed in the battery chamber 70c it contacts the 
terminal 2a of the rechargeable battery 2 and effects an electrical connection thereby. A diode and a cur- 
rent limiting circuit or voltage limiting circuit are provided, and provided with a reverse current and pro- 
tection functions thereby. Thus, with the charging terminals facing downward when a mobile telephone 
in a pocket, when the user perspires exposing the mobile telephone to moisture and salts, discharge of the 
rechargeable battery 2 due to moisture and salts can be prevented because voltage is not being applied to 
the rechargeable battery 2. 

0016 

Further, in this embodiment a power supply terminals 14 which are constituted to supply electric 
power from the rechargeable battery 2 are disposed in the case body 70 on the transmitter 80 side end the- 
reof. The power supply terminals 14 are exposed when the installable and removable battery chamber 
cover 3 is in the removed condition and is designed so that their surface is covered by the battery chamber 
cover 3 and are not exposed to the outside of the cover body 70. The power supply terminals 14 are elec- 
trically connected to the terminals 2a of the rechargeable battery 2 by means of the power supply termi- 
nals 12 and voltage is applied at all times when the rechargeable battery 2 is installed. As shown in FIG. 
3, these power supply terminals 14 are used when the peripheral device 5 is installed after the battery 
chamber cover 3 has been removed. The peripheral device 5 can be installed similarly to the battery 
chamber case 3 in the opening of the battery chamber 70c. As shown in FIGS. 3 and 5, a pair of connec- 
tion terminals 5a is provided in the peripheral device 5 so as to obtain electrical power from the recharge- 
able battery 2, and one of the connection terminals 5a is connected to the power supply terminal 14 when 
the peripheral device 5 is mounted in the opening of the battery chamber 70c, while the other is connected 
to one of the charging terminals 4. In this situation, one of the charging terminals 4 is shared and used as 
a ground, and a charging circuit 10 is provided from the other of the charging terminals 4 to the power 
supply terminal 12 and performs reverse current prevention and protection [functions] thereby. 

0017 

Although the battery chamber cover 3 in the foregoing embodiment is constituted to be removable, a 
constitution in which the battery chamber cover 3 is swingably installed by means of a hinge on the case 
body 70, exposing the power supply terminals 14 when the battery chamber cover 3 is in an opened con- 
dition, is also acceptable. 

0018 

Examples of peripheral devices 5 are Bluetooth terminals and the like which wirelessly transmit sig- 
nals and data from mobile telephones which have the function of playing, recording, etc. music or games 
which are transmitted via mobile telephones. In this embodiment, there is no need for batteries serving as 
a power supply because power is supplied by the mobile telephone to the peripheral device 5, thus facili- 
tating reductions in the size and weight of the peripheral device 5. Also, the peripheral device 5 does not 
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require a power supply adaptor because it shares the mobile telephone as its power supply, so it is there- 
fore easy to carry about. 



FIG 6 shows a situation in which the peripheral device 5 also serves as tabletop charging holder for 
recharging. An electrical connection is made with a power supply receptacle 200, and the output of the 
charging adapter 300 which converts the power supply (such as ac 100V, 50/60 Hz) into the voltage and 
current that is appropriate for the battery is supplied to the tabletop charging holder 5 via a connector 310. 
In this case, a removable cover is provided for the portion that covers the power supply terminals 14 of 
the battery chamber cover 3 and this removable cover opens and exposes the power supply terminals 14 
by means of a projection formed in the tabletop charging holder when the mobile telephone is mounted in 
the tabletop charging holder. The power supply terminals 14 make an electrical connection with the con- 
nection terminals 55 in the tabletop charging holder and electrical power is supplied to the peripheral de- 
vice 5 thereby. In this embodiment, the peripheral device 5 can be used while making use of charging 
time. Moreover, since electrical power is supplied to the mobile telephone, it can be used even if the 
charging adapter 300 is detached from the power supply receptacle 200. Further, [the embodiment] can 
be configured so that the peripheral device gets power from the charging adapter 300 side while power is 
supplied from the charging adapter. 

0020 

Effect of the Invention 

Through this invention, a mobile telephone that can prevent decreases in continuous phone call time 
or in continuous waiting time, or to provide a mobile telephone whose peripheral devices are smaller and 
lighter in weight can be obtained. 

Brief Description of the Drawings 

FIG. 1 Perspective view of a first embodiment of the mobile telephone of this invention with the bat- 
tery chamber cover and rechargeable battery in the removed condition. 

FIG. 2 Exploded perspective view of the constituent parts of a first embodiment of the mobile tele- 
phone of this invention. 

FIG. 3 Perspective view of a first embodiment of the mobile telephone of this invention with a periph- 
eral device installed thereto. 

FIG. 4 Block diagram showing the circuit configuration of a first embodiment of the mobile telephone 
of this invention. 

FIG. 5 Block diagram showing the power supply to the peripheral device of a first embodiment of the 

mobile telephone of this invention 
FIG. 6 Perspective view of a first embodiment of the mobile telephone of this invention with another 

peripheral device installed thereto. 
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Rechargeable battery 
Battery chamber cover 
Charging terminals 
Charging circuit 
Power supply terminals 
High-frequency circuit section 
Voice circuit part 
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Control means 
Circuit board 
Case body 
Battery chamber 
Transmitter 
Receiver 
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